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IntroductionNon-hodgkin lymphoma (NHL) is a malignancy derived primarily from lymphocytes, mostly from B and T cells.1 The prevalence of NHL is the highest among all hematologic malignancies with the incidence is 2.8% among all cancers. In Indonesia, NHL is the seventh most frequently diagnosed cases among all cancers with 4.1% incidence. Malnutrition in cancer patients is 
usually caused by chronic inflammation. But in hematological malignancies, the high dose of chemotherapy may worsen the nutritional status. NHL patients’ nutritional status may affect the patients’ respond to therapy and prognosis.2There are several screening tools available to be used as a nutritional assessment in 
cancer patients. Previous studies had shown various malnutrition among cancer patients, for example NRS 2002 has been used as the screening tool and it is common among oncology patients to have a higher risk of malnutrition.3 Another study has used NRI as screening tools, resulted that around 40% of cancer patients were malnourished.4 Recently, American Society for Parenteral and Enteral Nutrition (ASPEN) recommends Subjective Global Assessment (SGA) as a nutritional screening tool.5 A study conducted in China has shown that the clinical application of SGA in gastrointestinal cancer is a safe, cheap, and reliable method to screen patients’ nutritional status.6Nutrition is an important aspect in cancer patients. Study about nutritional status of cancer patients has been conducted in Medan,7 
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Abstract
Background: Non-hodgkin lymphoma (NHL) has the highest prevalence among hematologic malignancies. The prognosis and response to therapy in NHL patients may worsen in the presence of malnutrition. The aim of the study was to describe the malnutrition status in NHL patients. 
Methods: This was a cross-sectional descriptive study. Nutritional status was assessed using Subjective Global Assessment (SGA) obtained from the medical records of all NHL patients at Dr. Hasan Sadikin General Hospital registered in 2017.
Results: In total, there were 78 medical records of NHL patients that fulfilled the inclusion criteria. All NHL patients had experienced malnutrition, categorized as mild-moderate malnutrition (70.5%) and severe malnutrition (29.5%). In NHL patients with mild-moderate malnutrition, 29% had 5–10% weight loss; 60% had suboptimal solid diet; 56.4% experienced anorexia; and 50.9% had subcutaneous fat loss. In NHL patients with severe malnutrition, 78.3% had more than 10% weight loss; 73.9% had suboptimal solid diet; 78.3% experienced anorexia; and 100% had subcutaneous fat loss.
Conclusions: Based on subjective assessment, all NHL patients were malnourished and experienced change of food intake and loss of subcutaneous fat, therefore, a better nutritional support scheme are crucial for NHL patients.
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however, SGA as a tool in assessing nutritional status among NHL patients has not been explored. The aim of the study was to describe the nutrition status among NHL patients at Dr. Hasan Sadikin General Hospital, registered in 2017.
MethodsThis study was a descriptive cross-sectional study. Study protocol had been approved by the Health Research Ethics Committee, Faculty of Medicine, Universitas Padjadjaran number 376/UN6.KEP/EC/2018. Data were collected from the medical records of all NHL patients registered in 2017. The inclusion criteria were NHL patients aged 18 years old or older. Incomplete medical records were excluded. Nutritional status of the patients were obtained from the SGA form that were included in the patients medical record. Generally, SGA has been considered as gold standard to detect malnutrition as recommended by American Society for Parenteal and Enteral Nutrition (ASPEN). Points assessed by SGA were recent weight loss, gastrointestinal changes (nausea, vomit, diarrheae, anorexia), changes in functional capacity, and physical changes (muscle atrophy, subcutaneous fat loss, edema and ascites). SGA was then categorized into SGA-A, SGA-B, and SGA-C for well-nourished, mild to moderately malnourished, and severely malnourished, respectively. SGA-A was designated when the patient had no weight loss, no gastrointestinal symptoms, no change of food intake, no subcutaneous fat loss, no muscle wasting, and no ankle edema; SGA-B when the patient had marked changes in food intake and 5-10% weight loss with mild to moderate condition in other variables; SGA-C when the patient had severe change of food intake or starvation, more than 10% weight loss, and severe condition in other variables.6 The data was analyzed using IBM SPSS Statistic version 22.0.
ResultsOut of 116 NHL adult patients registered during 2017, complete data were collected from 78 patients. All patients were malnourished; 70.5% had mild-moderate malnutrition and 29.5% had severe malnutrition. Due to 
the significant differences in the number of patients among the two groups, this study only described the characteristics within each group.
The patients’ characteristic showed that most of the malnourished patients in both degree of malnutrition were males. The age group that had the highest incidence was 61 to 70 years old (25.5%) in mild-moderate malnutrition and 51 to 60 years old (30.4%) in severe malnutrition. The majority of patients with mild-moderate malnutrition (50.9%) and severe malnutrition (56.5%) were senior high school graduates. More than half of patients with mild-moderate malnutrition was still ambulatory (65.5%). Meanwhile in patients with severe malnutrition, the number of patients who was immobile was slightly higher than those who were not (52.2%). Nearly half of patients with mild-moderate malnutrition had normal BMI (49.1%). Almost all severely malnourished patients were underweight according to the BMI (91.3%) (Table 1).Weight loss in patients with mild-moderate malnutrition were varied with most frequent loss between 5–10% (29.1%). Most of patients with severe malnutrition experienced more than 10% weight loss (78.3%). Suboptimal solid diet was the most common form of dietary intake change in both degree of malnutrition (60% and 73.9%). While the most common type of gastrointestinal change experienced by patients from both degree of malnutrition was anorexia (56.4% and 78.3%). Half of the patients with mild-moderate malnutrition (50.9%) and all of the patients with severe malnutrition (100%) experienced subcutaneous fat loss (Table 2).
DiscussionOur study has shown that all NHL patients experienced malnutrition with mild-moderate malnutrition in larger proportion compared to 
severe malnutrition. This finding is consistent in other study showing that NHL patients had more mild-moderate malnutrition than severe malnutrition.7 Malnutrition is the most often comorbidity found in cancer patients, known as chronic disease-related malnutrition.8 The protein, carbohydrate, and fat metabolism are 
all affected by chronic systemic inflammation due to the presence of malignancy which causes a hyper catabolic condition.9There are more malnourished patients detected by SGA than BMI in this study. Nutritional status could not be concluded by the measurement of current anthropometry only. It is important to consider the use of screening tools that assess other factors such as weight loss, anorexia, muscle atrophy, 
and subcutaneous fat loss. This finding is 
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consistent, showing that malnutrition is 
more identified by SGA rather than than BMI.6 Interestingly, nearly half of the mild to moderately malnourished patient have normal BMI. Moreover, male has experienced mild-moderate malnutrition and severe 
malnutrition. This finding might be due to the higher incidence of NHL in male population than female population in Indonesia2 and this similar result has been showed that there is higher incidence of malnutrition in male population.7The incidence of malnutrition among patients’ age group in this study is equally 
distributed. This finding is not in accordance with the study, resulting that the risk of malnutrition in hospitalized oncology patients is increased in elderly.3 However, age is not the only factor that contributes to the incidence 
of malnutrition. The other factors that may be related to malnutrition are among others smoking, reduced functional capacity, and low socio-economic status.10 Furthermore, anorexia is the most common form of gastrointestinal changes that is experienced by NHL patients in this study (62.8%). This condition decreases patients’ food intake that may cause nutrient 
deficiencies. This finding is in corcordance with the fact that anorexia is the most common cause of decreased food intake in cancer patients (62.5%).4 The occurrence of anorexia in cancer patients might be due to 
chronic inflammation which releases some cytokines, affecting the appetite regulator in 
the hypothalamus are TNF-α and IL-6. TNF-α may also increase gluconeogenesis, lipolysis, and proteolysis. Serotonin release from 
Table 1 Characteristics of Non Hodkin Lymphoma (NHL) Patients and Nutritional Status 
According to Subjective Global Assessment 
MalnutritionMild-moderate (SGA-B) Severe (SGA-C)n (%) n (%)Gender     Male 32 (58.2) 15 (65.2)     Female 23 (41.8) 8 (34.8)Age (years)     18-30 6 (10.9) 5 (21.7)     31-40 12 (21.8) 3 (13)     41-50 11 (20) 3 (13)     51-60 9 (16.4) 7 (30.4)     61-70 14 (25.5) 4 (17.4)
     ≥71 3 (5.5) 1 (4.3)Education level
     Not finished elementary school 2 (3.6) 1 (4.3)     Elementary school 10 (18.2) 2 (8.7)     Junior high school 5 (9.1) 6 (26.1)     Senior high school 28 (50.9) 13 (56.5)     Bachelor 10 (18.2) 1 (4.3)Body mass index (kg/m2)     <18.5 16 (29.1) 21 (91.3)     18.5-22.9 27 (49.1) 1 (4.3)     23-24.9 5 (9.1) 1 (4.3)
     ≥25 7 (12.7) -
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hypothalamus that is triggered by IL-1 may also cause anorexia.9 Decreased food intake can cause the body to undergo compensation 
to fulfill patients energy need.11Increased release of cytokines and body compensation toward energy imbalance may 
cause muscle atrophy and subcutaneous fat loss.11 In this study, physical changes such as muscle atrophy of the arm and subcutaneous fat loss is more prevalent in severely malnourished patients (87% and 100%) compared to the mild to moderately malnourished patients 
Table 2 Nutritional characteristics of Non Hodkin Lymphoma (NHL) Patients According to 
  Subjective Global Assessment 
MalnutritionMild-moderate (SGA-B) Severe (SGA-C)n (%) n (%)Weight lossNo 14 (25.5) 1 (4.3)Yes     0–5% 13 (23.6) 2 (8.7)     5–10% 16 (29.1) 2 (8.7)     >10% 12 (21.8) 18 (78.3)Intake changesNo 11 (20) -Yes     Suboptimal solid 33 (60) 17 (73.9)     Liquid 9 (16.4) 4 (17.4)Hypocaloric liquid - 3 (13)     Starvation 3 (5.5) -Gastrointestinal changesNo 18 (32.7) 2 (8.7)Yes     Nausea 9 (16.4) 7 (30.4)     Vomit 5 (9.1) 4 (17.4)     Diarrhea 1 (1.8) -     Anorexia 31 (56.4) 18 (78.3)Physical changesNo 20 (36.4) -Yes     Muscle atrophy of arm 14 (25.5) 20 (87)     Subcutaeous fat loss 28 (50.9) 23 (100)     Foot edema 9 (16.4) 5 (21.7)     Sacral edema 1 (1.8) -     Ascites 5 (9.1) 3 (13)Functional capacity limitation     Immobility 19 (34.5) 12 (52.2)
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(25.5% and 50.9%). A decrease in the average value of mid-upper arm muscle circumference (MAMC) and triceps skinfold (TSF) in mildly to moderately malnourished patients to severely malnourished patients might occured.6 Muscle atrophy and subcutaneous fat loss are signs of cancer cachexia.9 The diagnostic criteria for cachexia is weight loss more than 5% or more than 2% in patients with BMI less than 20kg/m2. Patients in this study that met the weight loss criteria of cachexia are 50.9% in mild-moderate malnutrition and 87% in severe malnutrition.About half of severely malnourished patients in this study is immobile (52.2%) 
and this finding is not much of a difference to other study showing that immobile patients with cancer had severe malnutrition.13 The risk of malnutrition in hospitalized patients would increase when the patient is on bed rest.12 All patients with severe malnutrition in this study have experienced change of food intake. Most patients with mild-moderate malnutrition and severe malnutrition had suboptimal solid diet (60% and 73.9%), suggesting that the majority of the patients are still able to eat but the intake is less than their nutritional needs. Therefore, it should be considered to give nutritional support to these patients. In general, oral nutritional supplement (ONS), enteral nutrition (EN), or parenteral nutrition (PN) according to their condition can be given.14 Mild to moderately malnourished and severely malnourished onco-hematological patients undergo antineoplastic therapy should be given ONS. When mucositis is present, then EN and ONS should be given to those with moderate mucositis; EN and PN should be given to severe mucositis.15The limitation of the study is that this study only relying on a subjective nutritional assessment. A nutritional assessment should also be performed objectively, and thus, to have a comprehensive nutritional assessment. The SGA form is often missing in medical record, therefore, a good systematic nutritional assessment should be conducted accordingly.  To conclude, all NHL patients have experienced malnutrition assessed by a subjective global assessment with the majority had mild-moderate malnutrition; while most of severely malnourished patients have experienced change of food intake and loss of subcutaneous fat.  A better macro and micronutrients for nutritional support scheme is crucial for NHL patients. 
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